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A GEOCHEMICAL SURVEY OF MINERAL DEPOSITS AND STREAM DEPOSITS IN THE EAST 

PIONEER WILDERNESS STUDY AREA, BEAVERHEAD COUNTY, MONTANA

By

Byron R. Berger, George N. Breit, David F. Siems, 
Eric P. Welsch, and Wendy S. Speckman

INTRODUCTION

The U.S. Geological Survey commenced a mineral-resource assessment of the 

East Pioneer Wilderness Study Area, Montana in 1978. The on-going study 

consists of coordinated geological, geochemical, and geophysical studies with 

the objective of evaluating the potential for mineral deposits in the area. 

The geochemical survey consists of the collection of bulk stream sediments 

and rock materials which are analyzed for 31 elements using wet chemical and 

semiquantitative emission spectrographic techniques. The purpose of this 

report is to present the chemical analyses of the stream sediments collected 

to date.



DATA

The results of the chemical analyses are given in table 1. In addition, 

three tables of statistical analyses of the data are included to assist the 

reader in using the chemical analyses. Table 2 (Fisher-K Statistics) gives 

the maximum and minimum values for each element and shows the number of 

samples for which the data are not within the normal analytical detection 

Intervals. Table 2 also includes the mean, standard deviation, skewness, and 

kurtosis of the distribution for each element. Table 3 gives a graphical 

analysis for each element. Listed are class intervals, percent frequency of 

each class, cumulative frequency, and a histogram for each element. Table 4 

gives the results of a linear correlation analysis of the data. The starred 

values represent those pairs of elements for which there was inadequate data 

to compute a valid correlation coefficient.

The following abbreviations are used in the tables of data and 

statistical analyses:

N Not detected at the limit of detection

L Detected, but below limit of reproducible determination for 
standards used

K Interference prevented determination of value

G Greater than value shown

B No analysis

T Trace (term not used in this data set)

NO Number

UNQUAL Unqualified (no modifiers such as N, H, L)
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QUAL Qualified

STD Standard

SQRT Square root

> Greater than

< Less than

S Spectrographic analysis

AA Atomic absorption analysis

CM Colorimetric analysis

OBS Observed

FREQ Frequency

CUM Cumulative

THEOR Theoretical

DIST Distribution
	_2 

e-02 Multiply value by 10

e+00 Multiply value by 10
	2 e+02 Multiply value by 10
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DISCUSSION

A variety of mineral deposit types occur in the vicinity of the study 

area. There has been recorded production for gold, silver, copper, lead, 

zinc, and tungsten (Geach, 1972). Although there have been a number of 

studies on the geology and mineralogy of the mineral deposits, none of these 

studies have geochemically characterized the deposits (Winchell, 1914; 

Shenon, 1931; Goudarzi, 1941; Karlstrom, 1948; Pattee, 1960). Geochemical 

characterization of the deposits is useful for building a systematic picture 

of the interrelationships of the deposits. Distinct elemental suites are of 

considerable value in gaining an understanding of the known deposits and, 

when utilized in conjunction with other geological factors, afford one a 

means of defining and assessing mineral potential throughout the study area.

The following trace elements are found in "ore" samples from mine dumps 

1n the various mining districts:
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( 1) Argenta Mining District

Yellow Band Mine Au-Ag-As-B-Mo-Sb-(Zn)*

Stinson Mine Ag-As-Mo-Pb-Sb-Zn

Jack Mine Ag-As-Cd-Cu-Pb-Sb-Zn

Goldfinch Mine Au-Ag-As-Cu-Pb-V-Zn

Rena Mine Ag-As-Cu-Mo-Pb-Zn

Mayday Mine Au-Ag-As-Cd-Cu-Mo-Pb-Sb-V-Zn

Argenta Mine Au-Ag-As-Cd-Cu-Mo-Pb-Sb-Sn-V-Zn

Midnight Mine Ag-As-Cd-Cu-Mo-Pb-Sb-Sn-V-Zn

Groundhog Mine Ag-As-Cu-Mo-Pb-Sb-Zn

Tuscarora Mine Ag-As-Bi-Cd-Cu-Mo-Pb-Sb-Sn-Zn

Dexter Mine Ag-Bi-Cd-Cu-Mo-Pb-Sn-(W)-Zn

Maul din Mine Ag-Pb-Zn

Iron Mtn, Mine Ag-As-Cd-Cu-Pb-Sn-(W)-Zn

C 2) Birch Creek Mining District

Section 21 Mine Ag-Cu-Mo-Sn-W-Zn

Indian Queen Mine As-Be-Cu-Mo-W-Zn

Section 15 Mine Ag-Bi-Cu-Mo-Pb-W-Zn

Greenstone Mine Ag-As-Bi-Cu-Cr-Mo-W-(Zn)

( 3) Lost Creek Mining District

Section 23 Mine Mo-Sn-W

Section 14 Mine Mo-Sn-W

( 4) Rock Creek Mining District

Browns Lake Mine Ag-Bi-Cu-Mo-Pb-Sn-W-Zn

*Parentheses denote low or sporadic values.
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( 5) Heel a Mining District

Keokirk Mine Ag-As-Cd-Cu-Mo-Pb-Sb-Zn

Hecla Mines Ag-As-Bi-Cd-Cu-Mo-Pb-Sb-Zn

Cleve Mine Ag-As-B-Cd-Cu-Mo-Pb-Sb-Zn

( 6) Vipond Park Mining District

Cannivan Gulch Ag-(Ba)-Mo-(Pb)-Sn-(Zn) 

Queen of the Hills Mine Ag-As-Ba-Bi-Cd-Cu-Pb-Sb-Zn 

Old Faithful Mine Ag-As-Bi-Cd-Cu-Pb-Sb-Zn 

Gray Jockey Mine Ag-As-Cd-Cu-Pb-Sb-Zn 

Sheep Mtn. Prospect Ag-Bi-Cd-Pb-Zn

( 7) Quartz Hill Mining District

Lone Pine Mine Ag-As-Ba-Bi-Cd-Cu-Mo-Pb-Sb-Zn

Great Western Mine Ag-As-Ba-Bi-Cd-Cu-Mo-Pb-Sb-W-Zn

Knoby Mine Ag-As-Ba-Bi-Cd-Cu-Mo-Pb-Sb-Zn

Daisy Vein Mine Ag-As-Ba-Bi-Cd-Cu-Mo-Pb-Sb-Zn

Monte Cristo Mine Ag-As-Ba-Bi-Cd-Cu-Mo-Pb-Sb-Zn

( 8) Elkhorn Mining District

Elkhorn Mine Ag-As-Au-Bi-Cd-Cu-Mo-Pb-Sb-Sn-W-Zn

Park Mine Ag-As-Bi-Cd-Cu-Mo-Pb-Sb-Sn-W-Zn

Gar Mine Ag-As-Au-Ba-Cd-Cu-Mo-Pb-Sb-Zn

Magna Mine Ag-As-Ba-Cd-Cu-Mo-Pb-Sb-Zn

( 9) Polaris Mining District

Polaris Mine Ag-As-Au-Cd-Cu-Mo-Pb-Sb-Sn-W-Zn
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(10) Baldy Mountain Mining District

Nick Preen Mines Ag-Bi-Cd-Cu-Pb-Sb

Cable Mine Ag-As-Cu-Pb-Sb-V-Zn

Old Faithful Mine Ag-Au-As-Bi-Cu-Pb-Sb-V-Zn

Tungsten Mill Ag-B1-Cu-Mo-Sn-V-W

Garret Hill Mo-Sn-W
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